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FOREWORD

In November 196O, the California Water Resources

Development Bond Act was approved by the State's electorate,

paving the way for the construction of the State Water Project

as the first phase of the California Water Plan. Since that

time, many local water service agencies throughout the State

have contracted with the State for water service from the pro-

posed facilities. Several water agencies have been organized

since November I96O expressly for the purpose of obtaining

supplemental water supplies from the state facilities for the

areas they represent.

Prior to executing water supply contracts with water

agencies, the Department of V/ater Resources makes studies of

these agencies and the areas encompassed by them to determine

the propriety of entering into such contracts. These studies

are made with the goal of evaluating (l) each area's future

demand for supplemental water supplies, (2) the legal ability

of each agency in question to enter into a water supply contract

with the State, (3) the engineering feasibility of providing the

proposed water service, and (4) the financial ability of the

agency to contract for a supplemental water supply from the

State Water Project.

The results of the studies made for each agency, as

described above, along with significant incidental and supporting

material, are embodied in reports published by the Department of

ill



Water Resources. This bulletin Is one of a series of such publi-

cations and describes studies which led to the signing of a con-

tract with the Dudley Ridge Water District on December ^3, I963.

The contract provides for the delivery of a maximum annual entitle-

ment of 50,000 acre-feet of water from the California Aqueduct.

The contract must be approved by the Districts Securities Commission,

Iv
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CHAPTER I. INTRODUCTION

The Dudley Ridge Water District was formed for the

purpose of obtaining a water supply from the State Water Project

for irrigation of land in southern Kings County. A contract

between the State and the District for such a supply was executed

on December 13, 1963. Presented in this report are factual data

which demonstrate the need for and the feasibility of the contract

which provides for the supply of a maximum annual entitlement of

50,000 acre-feet of water from the California Aqueduct and includes

an option to contract for a share of the project yield uncontracted

on December 31, 1963*

This chapter describes the District and its history,

economy, powers, and service area. Also Included is a statement

concerning the water supply available to the San Joaquin Valley

from the State Water Project. In the following chapters, there

are presented discussions of the potential water demand, the cost

of water service from the State Water Project, and the demand for

project water as limited by cost of water. The report is concluded

with an analysis of the financial feasibility of the District's

purchasing water from the State.

In the course of contract negotiations with the District,

there were available for consideration the Department of Water

Resources' office report "Supplement to Information and Data on

Proposed Program for Financing and Constructing State Water

Facilities" dated May I96O; "Engineer's Report on Irrigation

Project Development" prepared for Dudley Ridge Water District by

Stoddard and Karrer; and the department's Bulletin No. 3, "The



California Water Plan" . These reports provided the bases for

negotiations, along with the prototype water supply contract be-

tween the State and The Metropolitan Water District of Southern

California; the "Standard Provisions for Water Supply Contract"

approved August 3^ 1962; and Bulletin No. 132-63, "The California

State Water Project in 1963"-

During 1962 and I963 several meetings were held with

the directors and consulting engineer of the District. A number

of studies were made and presented by the department to show

charges which would be made by the State to the District for

water under different assumptions as to maximum annual entitle-

ment, rate of buildup of demand, and points of delivery.

The Dudley Ridge Water District

Prior to the formation of the District, it was generally

recognized that an additional supplemental water supply was essen-

tial to Improve the economy in the vicinity of the California

Aqueduct in southern Kings County. Landowners in the area real-

ized that the aqueduct could provide this additional water supply

and petitioned the Board of Supervisors of Kings County to form a

district under the California Water District Law (1913 Act) for

the purpose of contracting for a supply of water from the aqueduct.

The Dudley Ridge Water District was approved by the voters

January 8, 1963^ and the Kings County Board of Supervisors

declared the District formed on January 21, 1963*

The California Water District Law is contained in

Division 13, Sections 3^000 through 385OI, of the California

Water Code. The code describes district powers and duties and



prescribes the procedures for district formation, organization,

management, and financing.

Powers of the District

General . The District may acquire, construct, and

operate works necessary to provide water and related drainage

and reclamation (Section 35401), and also works for sewage dis-

posal (Section 35500). Portions of the territory within the

District may be formed Into improvement districts (Sections 36410,

36450) or distribution districts (Section 3646o) to bear the costs

of certain works benefiting only those areas. Only landowners

may vote in district elections (Section 34027), on the basis of

one vote for each dollar of assessed valuation (Section 35003).

Contracts . The District may enter into such contracts

as are necessary to carry out the purposes of the District (Sec-

tion 35406). The District is given specific authority to contract

with the State for the purpose of developing water supplies (Sec-

tion 35851). (Contracts entered into pursuant to Section 35851

must be approved by the California Districts Securities Commission

(Section 35854).) The District is also empowered to contract for

water from the State V/ater Project by provisions of the Central

Valley Project Act (see Water Code Sections 11102, II625, II661,

and 11662).

Fiscal Powers . The District may obtain funds by water

charges (Section 35470) and by ad valorem assessment of land,

exclusive of improvements and mineral, oil, and gas rights (Sec-

tion 36550 et seq.. Section 37200 et seq.). Subject to varying

restrictions, funds may be raised within an improvement district



by water charges (Sections 36451, 2380O et seq.)» assessment

according to benefits (Sections 36451, 23626), or ad valorem

assessment (Sections 36452, 23532); and within a distribution

district by water charges (Section 36522) or by assessment accord-

ing to benefits (Section 36471). The District may Issue both

general obligation and revenue bonds (Section 35950 et seq.)-

The Issuance of general obligation bonds must be approved by a

two-thirds vote and revenue bonds by a majority vote (Section

35155)- The District may Incur a short-term debt (by issuing

warrants payable at a future time) without holding an election

(Section 36400). General obligation bonds (Section 36151) and

warrants (Section 36408) must be authorized by the Districts

Securities Commission. General obligation bonds (Sections

36423, 36451, 23913) or warrants (Sections 36451, 23975) of the

restrict for an improvement district may also be issued.

The District's Service Area

The potential service area of the Dudley Ridge Water

District is the entire District which is composed of 47,l80 acres.

The District is located In Kings County on the westerly edge of

the San Joaquin Valley, as shown on Plate 1, "Location of Dudley

Ridge Water District". The District lies to the south of

Kettleman City and is bounded in part on the north and east by

the Tulare Lake Basin Water Storage District and the Hacienda

Water District, on the south by the Kings-Kern County line, and

on the west by a line approximating the proposed alignment of the

California Aqueduct.

The economy of the District is based on irrigated



agriculture and livestock grazing. The District is virtually

uninhabited at the present time. The nearest population center

of any consequence is the community of Kettleman City on State

Highway 4l near the northern tip of the District. It is antici-

pated that the purchase of water from the State will allow fur-

ther development of irrigated agriculture and will enhance the

economy of the District; however, future urban development within

the District is not likely.

Development of irrigated agriculture has been limited by

the lack of an adequate water supply. Records of a land use sur-

vey of the San Joaquin Valley by the department in 1958 indicate

there were 6,800 acres of irrigated land and 1,890 acres of fallow

land within the present boundaries of the District. The irrigated

land was about equally divided between cotton and grain crops, but

there was some land devoted to alfalfa and pasture. Presently

about 9^100 acres are irrigated. Most of this land is located in

the west-central section of the District, but a portion is located

along the edge of the Tulare Lake Bed in the northern section of

the District. Water supply for the west-central section is con-

veyed some forty miles from sources located to the east outside

the District. The northern section receives its supply from local

wells. Dry farming in the District is practically non-existent

because of the arid climate; however, land has been utilized for

many years during the winter and spring months for livestock grazing.

The climate of the region encompassing the District is

characterized by hot dry summers, and cool winters with low annual

rainfall. Although no climatological data have been published for

locations in the District, the following characteristics have been



estimated from records from nearby V/eather Bureau Stations. The

average annual rainfall in the District is about 6.5 Inches. Pre-

cipitation occurs generally from November through March. In July,

the hottest month, the average maximum temperature is about 100°

Fahrenheit, and in January, generally the coldest month, the

average minimum temperature is about 37° Fahrenheit. Ground or

tule fogs are common during winter months and occasionally persist

for days or weeks. Sometimes winds of high velocity occur during

the late spring months.

Most of the land of the District is smooth-lying, and

elevations range from about 19O feet along the edge of the Tulare

Lake Bed to about 350 feet in the Kettleman Hills on the westerly

edge of the District.

Water Supply Available to San Joaquin Valley
From State Water Project

The California Water Commission has assigned certain

state applications for appropriation of water to the department

for the operation of the State Water Project. The applications

show that as of December I963 the water appropriated would be

used in the following service areas:



Feather River 210,000 acre-feet

North Bay l8l,000 acre-feet

South Bay 210,000 acre- feet

San Joaquin Valley l,5^7j000*acre-feet

Central Coastal 85,000 acre-feet

Southern California 1,917,000 acre-feet

Total 4,150,000 acre-feet

Although the above tabulation shows 4,150,000 acre-

feet of water would be diverted for use in the indicated service

areas, the prototype contract states that the contracted maximum

annual entitlement may not in the aggregate exceed 4,000,000

acre-feet or the minimum project yield, whichever is the lesser.

The term "minimum project yield" Is defined in Article l(k) of

the "Standard Provisions for Water Supply Contract" and is now

estimated to be 4,000,000 acre-feet.

As of mid-December 19^3* when the water supply con-

tract between the State and the Dudley Ridge Water District was

in the final negotiation stage, the only San Joaquin Valley con-

tract which had been consummated was that with Kern County Water

Agency for 1,000,000 acre-feet. Other San Joaquin Valley con-

tracts under consideration totaled 167,500 acre-feet. Thus

379^500 acre-feet of water for annual entitlements were available

for contracting with the District.

Includes 35,000 acre-feet reserved for San Joaquin Valley but not
to be transferred from South Bay and Central Coastal allocations
until needed and 36,000 acre-feet transferred from North Bay and
Feather River allocations to an unallocated pool held in reserve
for San Joaquin Valley when and if needed and for any other area
of the State if not required in the San Joaquin Valley.



In addition to annual entitlements under water

supply contracts, surplus water will be available from the

project. The amounts of surplus water assumed to be delivered

to the District on an irrigation demand schedule are shown in

Column 3 of Table 1, "Financial Analysis- Dudley Ridge Water

District".



CHAPTER II. POTENTIAL WATER DEMAND

Presented in this chapter are discussions of the

factors affecting agricultural water demand and an estimate of

the potential water demand In the Dudley Ridge Water District

based on a consideration of classification of land, unit water

use, and market demand, but disregarding the cost and availabil-

ity of water. The latter are considered In Chapters III and IV.

Presented first are land classification data, estimates

of unit water requirements, and a discussion of market outlook.

These are followed by a determinatjon of the potential require-

ment for water and an analysis of the present water supply

conditions. The chapter Is concluded with a determination of

the potential requirement for imported water calculated as the

difference between the potential requirement and the present

water supply.

As stated in Chapter 1, it is not likely that

there will be any urban development In the District. Therefore,

the entire potential demand determined herein is agricultural.

Agricultural Water Demand Factors^/

Classification of Lands

A land classification survey was conducted by the

Department of Water Resources in the San Joaquin Valley during

the period 1956-6I. Based on that survey and upon the collec-

tion of additional field data in 1963 during the contract

1/For additional information concerning these factors, see
"Appendix to Pinal Report, General Evaluation of the Proposed
Program for Financing and Constructing the State Water
Resources Development System of the State of California,
Department of Water Resources', October 19dO, by Chas. T.
Main, Inc

.



negotiation period, the District was divided into two zones for

investigational purposes. These zones are shown on Plate 2,

"Dudley Ridge Water District".

Zone I generally consists of the higher western portion

of the District adjacent to the California Aqueduct and contains

land better suited for agricultural development. This zone com-

prises permeable alluvial fans with free draining characteristics

and contains approximately 30,750 acres.

Zone II consists of the remaining 16,430 acres in the

eastern portion of the District. This land will develop slowly

because of the high costs of bringing it into production. An ad-

ditional future item of costs for providing drainage may occur

when land in Zone II does develop.

Table 1, "Classification of Irrigable Land in Dudley

Ridge Water District", is based on data obtained from the land

classification survey and the data collected during the contract

negotiation period

.

TABLE 1

CLASSIFICATION OF IRRIGABLE LAND
IN DUDLEY RIDGE WATER DISTRICT

(In acres)

Valley Land vaxxey i.ana Valley Land
of Excellent of Mediiim of Poor Sloping Total
Quality1/ Quality2/ QualityS/ Land 4/

Zone I 21,280 6,910 1,490 1,070 30,750

Zone II 710 7,100 8,590 30 16,430

Totals 21,990 14,010 10,080 1,100 47,l80

1/ Land classified as V and Vs
2/ Land classified as Vp, VI, Vis, Vps, and Vss
3/ Land classified as Vsa, Vpss, and Vpsa
'^/ Land classified as H, Hp, His, and Mp

Note: For definitions of land classification symbols see Department
of Water Resources' "Report on Proposed Belridge Water
Storage District, Kern County", December I96I

.
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Unit Use of Applied Agricultural Water

Estimated values of unit use of applied water for

crops projected in the Dudley Ridge Water District are tabulated

in Table 2, "Unit Use Values of Applied Water for Crops Projected

in Dudley Ridge Water District".

TABLE 2

UNIT USE VALUES OF APPLIED WATER FOR CROPS PROJECTED
IN DUDLEY RIDGE WATER DISTRICT

Crop
Acre-feet of Water

per Acre of
Irrigated Land

Alfalfa, seed 3.2
Cotton 3.8
Deciduous fruit and nuts 2.9
Miscellaneous field 2.1
Grain 1.1
Pasture 4.1
Potatoes 3.0
Sugar beets 2.9
Miscellaneous truck (cantaloupes) 2.4
Grapes 3 .

1

Market Outlook

In an office study entitled "Market Outlook for

Selected California Crops, 1960-2020", the department estimated

future demand for specialty farm products grown in California.

That study was used as a guide, together with other criteria,

in estimating the District's share of the total California 1990

market for specialty farm crops . This determination took into

consideration the historical shifts in the production of crops

among different producing areas in California. The historical

regional crop production shifts for the past 4o years were

plotted and projected to 1990.

11



Tentative Crop Pattern

From the market outlook study for specialty crops

and estimated values of 1990 crop yields, the acreage necessary

to supply the market demand for specialty crops in the District

was determined. A tentative crop pattern was prepared for this

acreage and the remaining acreage of the District on which non-

specialty crops would be grown.

On the basis of preliminary studies it was concluded

that it would be infeasible to irrigate the entire District in

the near future. Specifically, the land of Zone II was elimi-

nated from further consideration because of the high cost of

bringing the land into production. That this was a reasonable

conclusion is substantiated by studies reported in Chapter IV

which indicate that it is economically feasible to irrigate

only a portion of the land in Zone I.

The 1990 projected crop pattern in Zone I of the

District is shown in Table 3, "Projected Cropping Pattern in

Zone I of Dudley Ridge Water District in 1990 Based on Consider-

ation of Soils and Market Outlook". The acreage shown therein

is the net acreage in the zone after making ten percent reductions

in the gross areas reported in the land classification table for

the portions of the irrigable land that would be occupied by

farm lots, highways, canals, etc.

Potential Water Requirement

There is a potential requirement of about 85,000 acre-

feet annually in Zone I of the Dudley Ridge Water District. This

amount is the sum of the products of the crop acreages in Table 3

12



.nd the appropriate unit use values of applied water in Table 2.

'he determination of this quantity is based on consideration of

he previously described agriculture water demand factors, but

isregards the economic factor of water cost and the availability

f water. The effect of water cost on demand for water is consid-

red in Chapter IV. No potential water requirement was determined

or Zone II of the District.

TABLE 3

PROJECTED CROPPING PATTERN
IN ZONE I OF DUDLEY RIDGE WATER DISTRICT IN 1990

BASED ON CONSIDERATION OF SOILS AND MARKET OUTLOOK

Crops ; Net Acres
~

Major Irrigation Season

Alfalfa, seed 3>800

Cotton 8,200

Deciduous fruit and nuts 1,400

Miscellaneous field 7,000

Pasture 640

Sugar beets 1,800

Miscellaneous truck (including potatoes )2, 000

Grapes 700

Fallow 2,000

Minor Irrigation Season

Miscellaneous truck (l,150)

Grain (3>600)

TOTAL 27,540

)te: Amounts in parentheses indicate double cropped acreage
grown in fall-winter-spring irrigation season. Such
acreage is included only once in the total.

13



Present Water Supply-

Surface Water Supply

For all practical purposes there is no local surface

supply available to the District. Only occasionally during

storms do the normally dry arroyos of the Kettleman Hills have

sufficient runoff to reach the District.

At present the principal water supply for irrigation

of land in the District is conveyed some 4o miles from sources

located to the east outside the District. It is estimated that

about 21,000 acre-feet were imported to irrigate some 8,000 acres

in 1961. It is planned that this supply will be used outside

the District when water is received from the California Aqueduct.

Ground Water Conditions

There are some producing water wells in the extreme

northern portion of the District which provide a small portion

of the present water supply. Most wells that have been drilled,

however, have been abandoned due to poor yield and poor quality of

ground water. Studies made for this report indicate that it would

be physically possible to recapture percolate from the future

imported supply, but the quality of water underlying the area

would make it unsuitable for reuse, at least for a significant

period of years.

Potential Requirement for Imported Water

The potential requirement for imported water in Zone I

of the Dudley Ridge Water District is equal to the potential

water requirement since nearly all the present water supply will

14



be discontinued and reuse of percolate from the future imported

supply would be impractical. The potential requirement in

Zone I for imported water from the California Aqueduct is thus

about 85,000 acre-feet annually.

As is indicated in Chapter I, more than this amount of

water is available from the State V/ater Project for the District.

Therefore, this is the amount of water which would be required

for Zone I of the District if costs were not a factor. The

analysis in Chapter IV Indicates, however, that costs are a

factor and consequently the import requirement is limited by

the capacity of the District to pay for water.

15





CHAPTER III. COST OF WATER SERVICE FROM THE STATE WATER PROJECT

The cost to the Dudley Ridge Water District for water

service from the State Water Project is dependent upon the alloca-

tion to the District of its share of the costs of the project facil-

ities for conservation and transportation plus the cost of local

conveyance systems for distribution of water. The State Water

Project will be constructed by the State primarily with funds pro-

vided under terms of the Water Resources Development Bond Act of

i960. Local conveyance systems will be constructed and financed

by the District.

Allocation of project costs is governed by the contract

executed on November 4, 1960, between the State and The Metropoli-

tan Water District of Southern California. This contract is the

department's prototype water supply contract. The department's

publication "Standard Provisions for Water Supply Contract" approved

August 3> 1962, is based on the prototype contract.

The standard provisions set forth the terms which will be

generally applicable to all contracts, and establish the mutual

obligations of the State and the water supply contractors. The

State's essential obligation is to make available for delivery to

the contracting agency, at its delivery structures, designated

amounts of project water each year, commencing with the year of

initial water delivery and continuing through the life of the

contract. The essential obligation of the contracting agency is

to make all payments required under the contract.

17



Cost of State Water

Under terms of the prototype water supply contract,

each contracting agency will be charged for certain quantities

of "entitlement water", i.e., water which the State is obligated

to deliver. In addition, surplus water which will be available

to each agency will be charged on a different basis.

Cost of Entitlement Water

Water charges for entitlement water under the contract

are made for the payment of the conservation works and for the

transportation facilities necessary to deliver the water. Charges

for these purposes are called, respectively, the Delta Water Charge

and the Transportation Charge.

Delta Water Charge. Every contractor for project water

will pay annually for each acre-foot of water an amount designated

as the Delta Water Charge. This charge, together with revenues de-

rived from power generated in connection with the operation of

project conservation facilities, will return to the State all re-

imbursable costs of the conservation facilities over the project

repayment period.

The Delta Water Charge is established at a rate of $3-50

per acre-foot through the year I969 and is estimated to be $5.'^

per acre-foot for the period 1970 through 1977 and $7.3^ per acre-

foot thereafter until supplemental conservation facilities, as

defined in the standard provisions, are constructed. Estimated

charges for this component for the demand buildup developed in

Chapter IV are included in Table 4, "Summary of Annual Charges to

Dudley Ridge Water District for Water from the State Water Project".

18
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Transportation Charge. In addition to the Delta Water

Charge, contractors receiving water from the State Water Project

will pay for the construction and operation of the transportation

facilities. Articles 23 through 28 of the standard provisions

govern the determination of the transportation charge.

The allocation of the costs to each contractor of con-

struction and operation of the transportation facilities is made

on the basis of a proportionate use of facilities. The construction

cost and the minimum or fixed operation, maintenance, power, and

replacement costs are allocated on the basis of the maximum annual

entitlement and peaking capacity provided for the district within

each reach of the aqueduct which would be used to convey water to

the district. The variable operation, maintenance, power, and re-

placement costs are allocated on the basis of the relative amount

of water delivered to the district each year through each affected

reach of the aqueduct.

The project transportation facility that would be used

to provide water to the District is the portion of the California

Aqueduct from the Sacramento-San Joaquin Delta to the junction of

the Coastal Aqueduct. The elevation of the water surface in the

California Aqueduct is approximately 313 • 5 feet near Kettleman

City and decreases to approximately 310 feet at the Kern County

line.

The total transportation capital cost allocated to the

District is estimated to be $4,052,600 for a maximum annual entitle^

ment of 50,000 acre-feet at a maximum monthly peaking rate of

l8 percent.
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Under Article 2^(c) of the standard provisions, the

construction or capital cost component of the transportation

charge allocated each year to a contractor must be paid in 50

equal annual payments of principal and Interest. Article ^5 of

the prototype contract, however, provides for modified payments

of this component by agricultural contractors. Agricultural

water deliveries may be paid for at a unit rate per acre-foot.

This is the method of payment assumed herein. The unit rate is

estimated to be $5.19 per acre-foot. Payment at this rate com-

mencing in the initial year of water delivery will repay all prin-

cipal, with compound interest, of the estimated project transportation

capital costs allocated to the District within the project repay-

ment period.

The estimated minimum and variable operation, maintenance,

power, and replacement components, as vjell as the capital cost com-

ponent, of the Transportation Charge and the Delta Water Charge for

deliveries to the District are shovm in Table ^.

The determination of charges under the contract as des-

cribed above and as summarized in Table ^ does not result in a uni-

form charge per acre-foot of entitlement v^ater throughout the repay-

ment period. However, since major portions of the total charge are

on a unit rate basis, the total charge is fairly uniform. Equivalent

unit rates have been computed for the purposes of comparison of com-

ponents of the total charge for delivering to the District the

entitlements of water shown in Table H. The equivalent unit rate

is defined as that constant charge which, when assessed against

each acre-foot of delivery during the entire repayment period, will
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produce an amount by the end of the period equivalent to the sum

of the annual charges which would have been assessed under a

water supply contract, together with interest computed at the

project interest rate. The project interest rate is assumed to

be 4 percent per annum. The total estimated equivalent unit rat

for service of annual entitlements to the District under these as

tions is $16.89 per acre-foot at canalside as shown in Table 4,

Cost of Surplus Mater

Article 21 of the standard provisions provides that if

during any year the supply of project water, after appropriate

allowance for holdover storage, exceeds the total of annual en-

titlements of all contractors for that year, the State shall

offer to sell and deliver such surplus water for periods expiring

not later than the end of such year. The charge for surplus

water shall be at least equal to the variable operation, main-

tenance, and power costs incurred in service of such water. This

would include variable charges for both the conservation and trar

portation facilities.

Under terms of recent agricultural contracts which con-

tain an amendment to Article 21, the variable operation, mainten-

ance, power, and replacement costs would equal the total charge

for surplus water used for agricultural or ground water replenisl"

ment purposes .1/ Under these terms, each contractor shall have

the right to contract, for agricultural and ground water replenis

ment use, a portion of the total amount of surplus water availabl

V Article 45(a) of contract between Dudley Ridge Water District
and State dated December 13, 1963.
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in any year. This portion shall bear the same ratio to the

total amount of surplus water available in that year as the sum

of the annual entitlements delivered to the contractor for agri-

cultural and ground water replenishment use during the preceding

three years bears to the total amount of such annual entitlements

delivered for -agricultural and ground water replenishment use

during the preceding three years of all contractors requesting

surplus water. The duration of contracts for surplus water under

these terms may exceed one year.

The unit rate for surplus water used for agricultural

purposes in Kings County is estimated to range from $3 to $4 per

acre-foot. It is estimated that surplus water will be available

to the District on an irrigation demand schedule through I98I.

The equivalent unit cost for delivery of entitlement and surplus

water is about $l4.92 per acre-foot over the repayment period

for the assumed deliveries shown in Columns 2 and 3 of Table J.

Surcharge

A surcharge equivalent to the power credit per acre-

foot of water will be made for project water put to agricultural

or manufacturing use on excess land. This surcharge is provided

for in Article 30 of the standard provisions, and is established

as $2 per acre-foot until all of the facilities for generation of

electrical energy in connection with the operation of initial

project conservation facilities are installed and in operation.

Each year thereafter the State shall redetermine the power credit

per acre-foot of water. Excess land is defined as that part of

any land in excess of I60 acres in single beneficial ownership.
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or 320 acres in joint ownership by husband and wife. The sur-

charge would be applicable to entitlement water and surplus water.

Surcharge Credit

Under terms of recent agricultural contracts, the State

may allow a credit to the contractor not to exceed the surcharge

to be paid by such contractor, which credit shall be utilized to

reduce the cost of water for agricultural use on other than excess

land at a uniform rate not to exceed $2 per acre-foot. 2/

Cost of Local Distribution

A locally constructed and financed distribution system

will be required to convey water from the California Aqueduct to

areas of use within the District. For purposes of distributing

water, the District is well situated with respect to the California

Aqueduct, as shown on Plate 2. Nearly all the District land lies

to the east and at a lower elevation than the California Aqueduct.

A preliminary design for an irrigation distribution system for

land in Zone I has been made for purposes of estimating costs.

Design Criteria for Irrigation Distribution System

The irrigation distribution system as designed would pro-

vide capacity to divert and distribute I8 percent of the District's

maximum annual entitlement in a one-month period. Sufficient

laterals have been provided so that each l60-acre parcel assumed

to be irrigated by the system would have a turnout.

27 Article 45(bj of the contract between Dudley Ridge Water
District and the State dated December I3, 1963.
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It has been assumed that the Zone I land lying below

the California Aqueduct would be served by gravity systems con-

sisting of concrete-lined canals or reinforced concrete pipe. It

has also been assumed that the small portion of the land in Zone I

above the aqueduct will not be provided water service. Consid-

eration has been given to facilities for cross -drainage, access,

and road crossings.

Estimated Cost for Irrigation Distribution System

Cost estimates of construction and operation of the

distribution system are based on unit cost data adjusted to re-

flect 1962 prices. The estimated capital cost for the distribu-

tion system including turnout structures is $2,400,000.

In the estimates it has been assumed the distribution

system would be constructed in two stages, five years apart, to

correspond with the demand buildup of entitlement water and sur-

plus water. Although the debt service for each stage has been

assumed to be for a 40-year period the total repayment period

of the distribution system will be 45 years because of the staging,

Annual costs, including debt service at a five-percent

interest rate over 40 years, and operation, maintenance, adminis-

tration, and replacement are about $96,000 per year for the first

five years, $230,000 per year for the next 35 years, and $178,000

per year for the next five years. From then on the costs would

be about $100,000 annually for operation, maintenance, adminis-

tration, and replacement. Capital costs would be repaid by the

end of the forty-fifth year. The above annual costs do not in-
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elude the estimated capital cost for turnout structures and measur-

ing devices which must be paid to the State prior to the date of

construction.

The cost has been determined on an equivalent unit rate

basis to allow for comparison of costs over the repayment period

of the project. The estimated equivalent unit rate for the cost

of construction and operation of the distribution system through-

out the 68-year repayment period is $4.54 per acre-foot. This

amount comprises $2.48 per acre-foot for repayment of the capital

cost and $2.06 per acre-foot for operation, maintenance, adminis-

tration, and replacement costs. The equivalent unit rate for the

distribution system over the 45-year repayment period is about

$5.80 per acre-foot.
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CHAPTER IV. DEMAND FOR PROJECT WATER

Presented in this chapter are the relevant economic

factors and data used to determine project water demand, an es-

timate of the demand, and a determination of the buildup of demand

in the Dudley Ridge Water District. It will be noted that consid-

eration of these economic factors decreases the estimate of "poten-

tial requirement for imported water". The estimate appears in

Chapter II of this bulletin.

Payment Capacity of Crops

In this report, payment capacity is defined as the

amount which is available from gross crop revenues to pay water

costs after deducting all other farm production expenses. The

appraisal of crop payment capacity per acre-foot of water involves

the consideration of crop yields, prices received, crop production

costs, and other factors related thereto. These factors are

briefly discussed, and a payment capacity determination is presented^

in the following paragraphs.

Crop Yields

Crop yields used in this payment capacity analysis were

developed following review of Kings County agricultural reports

and conferences with local authorities. The yields are projected

at a conservative level and are considered attainable by the bulk

of the farm operators

.

Prices Received

The prices of farm products used in this analysis are

essentially the averages of prices received by Kings County
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farmers during the 1952-56 period. This information was obtained

from the Agricultural Commissioner's reports and conferences with

local authorities.

Crop Production Costs

Crop production costs are computed on a per acre basis,

using the estimated average unit prices paid during the 1952-56

period for the factors of production, including interest, taxes,

and wages. These unit prices are applied to all labor and mate-

rials, except water, used in production; cash overhead, such as

taxes, repairs, and general expenses; all interest and deprecia-

tion; and management charges.

In addition to the foregoing there is included in the

crop production costs an allowance for occasional losses attri-

butable to inclement weather and adverse market conditions. This

allowance also provides for the slightly increased farming cost

associated with share or cash rental arrangements as compared with

the cost of owner-operation.

Drainage

Zone I of Dudley Ridge Water District is underlain

mostly by rather permeable alluvial fans providing adequate drain-

age. Toward the easterly portion of the zone, basin deposits of

silt and clay are found. There is a possibility that under future

irrigated conditions drainage problems might occur in scattered

locations in the easterly boundary of the zone. It is expected

that most of the basin soils will be planted to crops which are

not affected by any except severe drainage conditions. Accordingly

j

costs of providing farm drainage systems were not included in the
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crop production costs. Such drainage problems may eventually

arise, but it is believed the additional cost involved would

not significantly affect the conclusions reached herein.

Payment Capacity Determination

Estimated crop production costs, excluding cost of

water, for each of the projected crops shov/n in Table 3^ on a

per acre basis, were deducted from the gross income derived from

crop yields and prices received to establish the payment capa-

city per acre of the particular crop. Payment capacities at the

farm headgate for crops in the District are shown in Table 5^

"Estimated Annual Payment Capacity for Selected Irrigated Crops

in Zone I of Dudley Ridge Water District". The payment capacity

values for developed lands presently receiving a temporary import

supply have been increased by from $5 to $30 per acre as shown in

Table 5 to reflect the diminishing value of the sunk investment

on such lands

.

Most of the data used In the payment capacity determina-

tion have been derived from the department's office report en-

titled "Supplement to Information and Data on Proposed Program

for Financing and Constructing State V/ater Facilities" dated

May i960.

Economic Demand for Water

In this report a water demand schedule is defined as a

catalogue of quantities of water that will be purchased at vari-

ous possible prices at a given time. Such a scnedule indicates

the relationship of demand for water to cost of water and is

presented here in tabular form and as a water cost-demand curve.
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I

A water demand schedule Is based on the principle that

as the price of water decreases the demand for water increases and,

conversely, as the price increases the demand decreases. This

difference in demand occurs because different crops possess dif-

ferent abilities to pay for water, different lands have different

abilities to grow crops, and operators with sunk Investments vary

from other operators in their willingness to pay for water. Some

crops such as grapes, truck, cotton, and deciduous fruit and nuts

have greater abilities to pay for water than crops such as grain,

alfalfa, amd miscellaneous field crops. Farm operators will

normally grow only those crops which, as a minimum, return all

the variable costs of production. Consequently, with high-cost

water only the crops with higher payment capacities would be

grown, but with low-cost water a larger amount of water would be

purchased to irrigate crops with both high and low payment

capacities

.

The payment capacities of the various crops grown on

land of various classes and on land of different stages of develop-

ment have been arrayed by magnitude in Table 6, "Water Demand

Schedule for Zone I of Dudley Ridge Water District". Values in

this table were used to plot the curve shown on Plate Z>

"Irrigation Water Cost-Demand Curve for Dudley Ridge Water

District".

With an assumed water toll by the District of $20 per

acre-foot, as is shown for the initial years in Table 7 , the

irrigation water cost-demand curve indicates there would be a

demand for about 45,000 acre-feet of water.
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The curve Is based on a consideration of the payment

;apacity of each crop alone, v;ith no allov/ance for averaging among

;rops. Theoretically, for a given cost of v;ater, only those crop

md land combinations v/ould be utilized which have payment capaci-

;ies greater than the cost of water. It is believed, however,

;hat within farm units, there v/111 be some averaging; that is

)vmers v/ill to some extent utilize the excess of payment capacity

)ver cost of some crops to assist in the purchase of v;ater for

irops with payment capacities less than v;ater costs. The growing

5f the latter crops would be desirable for crop rotation purposes,

^or this' reason, it is believed that the economic demand for water

In the District v;lll be at least 50,000 acre-feet per year.

Theoretically, the crop pattern for a given quantity of

^rater would comprise those crops appearing above the quantity in

;he "Cumulative 'Jater Requirement" column of Table 6. Adjustments

:ould be made to such a crop pattern to best fit it to the given

;ater quantity. It Is believed in the present case, however, that

any effort toward refinement of the projected crop pattern would

lot significantly modify the above determination of water demand.

Water Dem.and Buildup

The department's projected rate of water demand buildup

in the District is based on the estimated future market demand for

crops. The demand buildup requested by the District and subse-

quently contracted for Is approximately the same as that proposed

by the department. Therefore, in this report the District's re-

quest for annual entitlement has been used. The projected rate
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of demand buildup for entitlement water to the 1990 quantity is

presented in Column 2 of Table 7-

Surplus water, with its effect on the weighted cost of

all irrigation water, is expected to allow the farming of a

moderate acreage of lower value nonspecialty crops. The amounts

of surplus water assumed to be delivered on an irrigation demand

schedule are shown in Column 3 of Table ?•
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CHAPTER V. FINANCIAL FEASIBILITY

The previous chapters indicate that there is an economic

demand for at least 50,000 acre-feet of water to irrigate land in

the Dudley Ridge Water District. Presented in this chapter is an

analysis v/hich demonstrates the feasibility of a plan for the repay-

ment by the District of the long-term debt v/hich must be undertaken

in order to deliver project water to the users' headgates.

Although the cost of the facilities to the District will

be relatively high, it is shown in Table 7, "Financial Analysis -

Dudley Ridge Vtater District", that the District will not be unduly

burdened by its debt incurred for purchase and distribution of

water during the project repayment period. Furthermore, it is

demonstrated that the method of obtaining funds under the plan for

debt repayment is practicable and reasonable.

The analysis indicates that the District can meet, on a

year-to-year basis, the cost of project water and the cost of a

distribution system to get the water to the land. It is believed

that the Information presented herein justifies the contract be-

tween the State and the District for a supply of 50,000 acre-feet

of water annually.

Financial Analysis

The various factors entering into the financial analysis

are discussed in the following paragraphs. The analysis is presented

in Table 7 which appears at the end of the report.

Water Toll

A water toll method of recovering water costs has been

utilized in this analysis. Assumed District water tolls for
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annual entitlements and surplus water are shown in Columns 5 and

7 of Table 7- In the initial years, a charge of $20.00 per acre-

foot has been assumed to recover all costs, including the cost

of turnout structures and measuring devices, and to provide excess

revenue to insure against deficit spending in 1972, when surplus

water is not expected to be available.

For the periods 1973 through 1984 and I985 through I988,

tolls of $18.00 and $20.00 per acre-foot, respectively, have been

assumed. The increase is necessitated primarily by the decrease

of surplus water on an irrigation demand schedule. These tolls

will allow total revenues to equal total costs by the end of I989.

For the remainder of the repayment period the assumed tolls will

balance costs on a year-to-year basis. It will be noted In the

analysis that no revenues from the sale of surplus water have been

assumed after 1981. Some surplus water would probably be available

at off-peak times after that year, but it has been assumed it

would be sold at or near cost. Costs and tolls would therefore

remain in balance.

Assessed Valuation and Bonded Indebtedness

The 1962-63 assessed valuation of the District v^;as about

$39^^000. The Dudley Ridge Water District has no bonded indebted-

ness at the present time. There is also no bonded indebtedness

assigned to the area from overlying or coterminous units.

Financial Analysis Table

Presented in Table 7 is a year-by-year summary of the

assumed revenues from sale of water by the District; the costs
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which would be charged to the Dudley Ridge V/ater District by the

State for annual entitlements and surplus water; the costs which

would be incurred by the Dudley Ridge V/ater District for convey-

ance and distribution of State water; the difference between reve-

nues and costs or the net operating revenues; and the calculation

of balance of funds remaining at the end of each year.

The capital cost for turnout structures and measuring

devices from the California Aqueduct must be paid prior to the

start of construction. It is estimated that the cost v/ill be

$79^000 and it will be due in I966. In this analysis, it has been

assumed that the District would pay this cost in a lump sum financed

from a short term loan.

During the early years of the project substantial amounts

of revenue in excess of cost are generated. These excess revenues

acciimulate in I98O to a maximum of $1,010,500, including interest

at 4 percent. Thereafter, the year-end balance is reduced to zero

by 1989 and remains so throughout the repajnnent period.

Although the net revenues are assumed to accumulate

Interest during the early years of the project, these funds could

be used to finance partially the construction of the distribution

system and/or make advance payments to the State. The latter v:ould

be equivalent to investment of the net revenues at 4 percent if

the project interest rate, which is dependent upon the interest rate

on bonds sold by the State, averages 4 percent as is presently

assumed in making the estimates of water cost.

The financial analysis contains many assumptions as to

matters which are in the province of the directors of the Dudley
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Ridge Water District. It is believed, however, that the assump-

tions employed herein are sufficiently representative to demon-

strate that not only is the suggested program financially feasible,

but that it would remain so with reasonable variation in the

assumptions

.

An explanation of the column headings of the financial

analysis table follows:

Explanation of Column Headings in Table 7

Column
Number Comments

Years of the period of analysis commencing in

year 1966, the year in which payment for the

turnout structures and measuring devices is

assumed to be made, and terminating in 2035^

the assumed end of the 50-year repayment

period following final project construction.

Delivery of annual entitlement water. The

total demand and the rate of demand buildup

are those negotiated by the department and

the District.

Annual delivery of surplus water on an irri-

gation demand schedule. Its use terminates

after 198I, the estimated last year of

availability of such surplus water.

Total annual delivery to the District. (Sum

of Columns 2 and 30

Assumed tolls for entitlement water to all

users in the District at farm headgate.
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Total revenue from delivery of annual entitle-

ments of water. (Product of Columns 2 and 5.)

Assumed tolls for surplus water to all users in

the District at farm headgate.

Total annual revenue from delivery of surplus

water on an irrigation demand schedule. (Product

of Columns 3 and ?•)

Total annual revenue from delivery of both classes

of water. (Sum of Columns 6 and 8.)

Annual repayment requirements for annual entitle-

ments delivered at canalside to be paid to the

State on a unit rate basis allowed under provi-

sions of Article 45 of The Metropolitan Water

District prototype contract.

Cost per acre-foot of delivering surplus water

at canalside on an irrigation demand schedule.

Total annual cost of delivering surplus water

at canalside on an irrigation demand schedule.

(Product of Columns 3 and 11.)

Total annual cost of delivering both classes of

water at canalside. (Sum of Columns 10 and 12.)

Total annual local distribution and conveyance

costs based on peak demand of l8 percent and

40-year repayment period at 5 percent interest.

Total annual cost of delivering both classes of

water to the farm headgate. (Sum of Columns 13

and 14
.

)
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16 Difference between cost of delivering both

classes of water to the farm headgate and es-

timated revenue received by the District from

the sale thereof. (Column 9 less Column 15.)

17 Balance of available funds from previous year

plus net operating revenue collected in current

year. (Sum of Column I9 of previous year and

Column 16 of current year.

)

18 Interest earning on balance of District funds.

(Product of .04 and Column 17.)

19 Balance of funds available to District at end

of each year. .(Sum of Columns 1? and I8.)
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CHAPTER VI. SUMMARY AND CONCLUSIONS

The pertinent information presented in this report is

summarized and conclusions are presented in the follov/ing sections.

Summary

1. The Dudley Ridge Water District was formed in 1963

for the express purpose of obtaining a supplemental water supply

from the State Water Project for irrigation of lands of southern

Kings County. It may contract with the State for a water supply,

construct and operate a conveyance and distribution system to

deliver said supply, and obtain funds by water charges and by

ad valorem assessment of land.

2. A water supply contract between the District and

the State must be approved by the California Districts Securities

Commission.

3. The economy of the District is based on irrigated

agriculture and livestock grazing. Presently about 9^100 acres

are irrigated. It is expected that the purchase of water from

the State will enhance the economy and that it v/ill continue to

be based on irrigated agriculture and livestock grazing.

4. The California Water Commission, as of December 19^3,

has allocated 1,547,000 acre-feet of water from the State Water

Project to the San Joaquin Valley, including 72,000 acre-feet

reserved for the valley from other allocations if needed. At

the time final negotiations of a water supply contract between

the State and the District were in progress in December 19^3^

only 1,000,000 acre-feet of this total had been contracted and

contracts for 167^500 acre-feet were under negotiation. Thus
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379^500 acre-feet of water for annual entitlements were available

for contracting with the District.

5. The District has been divided, for investigational

purposes, into Zone I, v/hich comprises the better land generally

on the west side of the District, and Zone II, the remainder.

Although the land in Zone II is irrigable, no water requirement

has been determined since it is believed that overall conditions

are unfavorable for profitable crop production at the water cost

set forth below. Also, as is indicated below, not all of Zone I J

can be profitably irrigated. '

6. There is a potential water requirement of about

85,000 acre-feet annually in Zone I of the District. The deter-

mination of this quantity is based on the consideration of all

factors except availability and cost of water.

7. The present principal water supply for irrigation

of land in the District is conveyed some 40 miles from sources

located to the east outside the District. It is planned that this

supply will be used outside the District v;hen water is received

from the California Aqueduct.

8. Wells in the extreme northern portion of the District

provide a small portion of the present water supply. Reuse of

percolate from the future imported supply would be possible, but

the quality would be unsuitable.

9. The potential requirement for imported v/ater from

the California Aqueduct in Zone I is equal to the potential v/ater

requirement of 85,000 acre-feet annually, since nearly all the

present supply will be discontinued and reuse of percolate of the

future imported supply would be impractical.
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10. Water from the California Aqueduct can be provided

to the District at an estimated equivalent unit rate for annual

entitlements of $16.89 per acre-foot at canal side. It is

estimated the cost of surplus water will range from $3 to $4

per acre-foot. It is estimated that the equivalent unit charge

by the State to the District for annual entitlements and surplus

water delivered on an agricultural demand schedule will be $14.92

per acre-foot over the repayment period.

11. The estimated equivalent unit rate for the

distribution system for Zone I is about $5.80 per acre-foot

(including capital cost and operation, maintenance, administra-

tion, and replacement costs) through the year 2007. This rate

will decrease to about $2.00 per acre-foot by 2013 when capital

costs will have been repaid.

12. Consideration of the payment capacity of crops

and the cost for purchase and distribution of water indicates

that the demand in the District for water from the California

Aqueduct will be less than the potential requirement for such

water. The economic demand for such water in 1990 is estimated

to be at least 50,000 acre-feet annually.

13. The 1962-63 assessed valuation of the District

was about $394,000. The Dudley Ridge V/ater District has no

present bonded indebtedness.

14. The District will not be unduly burdened by its

debt incurred for purchase and distribution of water during the

project repayment period.
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Conclusions

1. The State of California has the necessary water

supply and the authority to enter Into the contract with the

Dudley Ridge Water District which was signed December 13, I963

for the service of a maximum annual entitlement of 50,000 acre-

feet of water and which Includes an option to Increase the

amount of the contract by the District's share of the project

yield uncontracted on December 31 j 19^3

•

2. The contractual cost to the District and the cost

of construction and operation of a distribution system can be

met with agricultural water tolls which would not exceed the

ability of users to pay for water.

3. The Dudley Ridge Water District has the authority,

the necessity, ard the financial capability to enter Into the

contract with the State of California for the service of a maxlmiira

annual entitlement of 50,000 acre-feet of water from the State

Water Project.
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FINAHCIAL ANALYSIS
DUDLEY RIDGE WATER DISTEICT

Annual Water Deliveries

(m acre-feet)

Entitlement ; Surplus ; Total

Annual Revenues

Acre-foot: Acre-foot: Total

Annual Costs at Canalslde
Entitlement

Per :

Acre-foot:

_:Total Annual : : : Balance : :

: Local Distri-: Total Cost: Net : at : Interest: Balance
:bution & Con-: at Farm :Operating:Beginning: at : at End
:ve.yance Costs: Headgate : Revenue : of Year : k'fi : of Year

2x5=6 3x7=8 6+8=9 3x11=12 10+12=13 lU 13+111-15 9-15=16 17 18 17+18=19

1966
67
68

69
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